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(54) TiUe: WT1 SUBSTITUTION PEPTIDES 
~ (54) WT 1 E-teM^ZTT K 

(57) Abstract: It is intended to provide novel WT1 substitution peptides in which a cysteine residue is substituted by a specific 
f*-* amino acid residue, polynucleotides encoding these peptides, cancer vaccines with the use of the above peptides or polynucleotides 

either in vivo or in vitro, etc. Namely, a peptide containing the amino acid sequence represented by the following general formula 
G£ and having a CTL-inducing activity: X-Y-Thr-Trp-Asn-Gln-Met-Asn-Leu (SEQ ID NO:4) wherein X represents Ser, Ala, Abu, Arg, 

Lys, Orn, Cit, Leu, Phe or Asn; and Y represents Tyr or Met; a polynucleotide encoding this polypeptide; and a cancer vaccine, etc. 

containing the peptide or polynucleotide as the active ingredient. 

o (57)^: is*T4>&m&&j£<DT$smmmz&»Ltz&mu\MT ^ s&g^^ k\ sa^^f K£a- k 

O -r^TKU^^U^^ h\ *fcf*Ctlt>^^ K^tK'J*^ K^invivo^fcliinvitroTfiJfflLfcS^^^V^i: 
^ SSStSCto X-Y-Thr-Trp-Asn-Gln-Met-Asn-Leu (gg^lJS^ : 4) (3t*P % X [£Ser. Ala, Abu. Arg. 

© Lys. Orn. Cit. Leu. Phe* tz l*Asn &m L . Y fiTyrj£fcfiMet$ , 3l*^") T>m 3? T 5 J KS^J CTLI5 
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1 

w m m 
WT i w&m^z??- K 

5 mffiftm 

10 WJirS^ 

V^Tk, — ^#M6«]^CTL^TO^<SJE5t^V^r b&foZ (Immunity 
15 1997; 6: 273-281> „ iot, ^^-f V»a6*r^trtBWJSC^^ K**17 ^ 

20 II^fK}aot^#<^i§ (J. Immunol., 1998; 161:6985-6992, J. 

Immunol., 1998; 160:2099-2106) „ 

ftfflR* KWT 1 (M^m-^r: 1 N Cell., 60:509, 1990) ©^23&fifc- 

Sg243&«fc 19 ftS-WF K-efcSWTl^.^ (Cys-Met-Thr-Trp-Asn-Gln-Met-Asn- 
Leu 2> te. HLA-A24^J^(DCTL^^tt^^r-r-5^^^ K 

25 (Clin. Cancer. Res. 8 : 2626, 2002 N WO 00/06602 #•&$£) „ rOWTl^. 

za <Dm2{(L<D* J-Jr-^&J- xi *SZ/\Z$m X^lt^mr^f- K (Cys-Tyr-Thr-Trp- 
Asn-Gln-Met-Asn-Leu ; SSM## : 3. RTSttME'*:^ K& WT^.^ (2M-* 
Y) ^#f5t#f>fe5)^ BUlB^S*®?^:/^ K^tfcUTHLA-A24^— <DM^ 
^ra^fciTLTV^ (WO 02/079253-51-4^ H^^B B : 2002^10^ 10 0 ) „ r 
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2 



WTl^^ WT1 23S _ 243 (2M^Y) (OT*^^ K£ T^fi 

10 ffi&U ^ • t^T?^^J!^'|4^oV^THLA-A2 4 0 2/K b b^^^ 

* = y * (WO 02/47474 OTHLA-A24B9I. h7^^x--y^V 

(Ser). T7 = >^S(Alak T/U*?^mm(Arg) % 9^g&2£(Lysh n^v- 
5/I^S> Abu), ;*vl-=^^S(0rnh V b/^y ^S(Cit) £ V^fc, * 

mas vt^-^h iti* (ommxmm ^mx& z> t v>mw&ntia zti 

(I) 5$ : X— Y-Thr-Trp-Asn-Gln-Met-Asn-Leu (IB#J#-S§- : 4) 
(5*;^ XteSer. Ala. Abu s Arg. Lys, Oriu Cit. Leu, Phe^fcfiAsn^ U 
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3 ^ 

m : 

Ser-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (ia?!]#-5§- : 5) x 

Ala— Tyr-Thr-Trp— Asn— Gin— Met-Asn-Leu (@S^J## : 6) x 

Abu— Tyr— Thr— Trp— Asn— Gin— Met— Asn— Leu (M^l^r^ : 7) » 

Arg-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (gE#l#-^ : 8) N 

Lys— Tyr-Thr-Trp— Asn— Gin— Met— Asn-Leu (ffil?U#-P§- : 9) x 

Orn-Tyr-Thr-Trp— Asn— Gin— Met-Asn-Leu (ia^J#-J§- : 10} s 

Cit— Tyr— Thr— Trp— Asn— Gin— Met— Asn— Leu : 1 1 ) % 

Leu-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (I2?!]#-5§- : 12) N 

Phe-Tyr-Thr-Trp-Asn-Gln— Met-Asn-Leu : 1 3 ) „ 

Asn— Tyr-Thr-Trp— Asn— Gin— Met— Asn-Leu ®a#I#-g- : 14) , 

Ser— Met— Thr— Trp— Asn— Gin— Met— Asn— Leu (IEiM#-§- : 15), :feJ;Tj? 

Ala— Met— Thr— Trp— Asn— Gin— Met— Asn— Leu (iE^!J#-§- : 16) , 

(II) itfifB (I) fB«<E>^>^ K£r=— Ki-54?y^^ l^^h\ ^tf";*^ 

(III) huIB (I) IBtt©^^ K^#S^^^-T5^ N 

20 (IV) pilB (I) IBtt©-^^ K*5fe©«fl^aS^^ KiHLA-A 2 4 JtflC 

(v) b&is (i) mm^^ vmmwtffim^?- k^hla-a 2 4^*: 

5 CTL, 

(vi) stria (i) mm^y?- h\ striE (id mm<o#v 

25 a« N mm (iv) isft^tAm^inKi^ *>5^wtiifriB 00 mm<oc 

(vii) tufa (i) iBtto-<^K. ttna (id fcifc©#p^^u*^K. 3^ 

«9 9<- , fflfl^ Sul3 (IV) IB^^tii^^ s jfesv^f±«rsa (V) fB^C 
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(VIII) fiSr^^fett^B&i-S^iJCxo^fe-CfcoT, Sul2 (I> IB«^^ 

buib (id wffi<o&])*?u*^h\ mb*?*-, mm, mm (iv) m 

*«\ -tft&i&Ki: UT^5HLA-A2 4it^oWT 1 ^4<O0S#^lg# 



Hltt* tMTiA*ttW^^K (WTl^) ©l2fi^fa^^S}cti 
Vtc^f- KATHLA-A24^m h 7 V* ^ = y ^ # ^ tr^M U #M^CTL^S 
«**fr*£***Lfc^:7^fcS. m^ s JMttMfflH* (% Specific 
Lysis) fll«ittE/Ttt;Sr^i- 0 £ fc«tfL«y<:^ KA&^/k* Utc^^B 

BT*HLA-A24$Sm hy^^y^^^ fc&g? U #M«JCTL^f|^$^S £ 
i**tA:^57-eilS,5 s 0*, (% Specific Lysis) =£r^U 

KCT^HLA-A24^m ^ L> #M^CTL^^$^ S 

ri:^L7^^7 7T?fe5 0 fmttflHHStii (% Specific Lysis) &jj*U 

KDTHLA-A243Sm fy^^^Y!?^ U fWttCTLaqfci* 

§tl5it**Lfc^77-?jb5. mmmWm$£ <% Specific Lysis) 



WO 2004/026897 ^^>CT'JP200i,«'i)| f 974 



Z>^t&7F U7c^7 7T^5 D 0<K fftftllttfe«F£H& (% Specific Lysis) 

5 111 6 f± % ^ff- Yk<DmUtL<D v^x-f yailr y v^^Stegifc Ufc^^ K 

F-CHLA-A24^m ^ - >y ^ * U ^ftCTLtf^i* ZtbZZL 

tlr*Lfc^77t«l)5 0 HI^K (% Specific Lysis) Sr^U 

10 0 7«, TO^FBiaoTfli^^fcxyx^^^^i^ 

iiCTL^fttt (% Specific Lysis) ^ *fc^Hfftf*E/TJt^i-„ ifcfcEi'K 

15 m^r^-To 

t&CnWmm& (% Specific Lysis) &r N *fc«ttfiffi/Tlfc&7j^ 0 

f*CTL^^tt (% Specific Lysis) ;£fc^i&i|f3£/TJfc&^-r o £fc0<K 
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WttCTLBNW&tt (% Specific Lysis) £ s *£^t«/TJfc«:7jH- 0 *7c|U^. 

ttttCTLflJI^tt (% Specific Lysis) *7t«|«|f*E/TH:«r^-f . 3:fdH>K 

m%n^^- kfst^v^ b7c^^«^v^7c^m^^ muha w^<^ kast^ 
io msr^-r 0 

KGT?HLA-A243« b7^v?x=s/^v>7^ Sr^feg U #S#jCTLtfSSf *| £ ft 5 
w ^Sr^bfc^7^-Cfe5o H*. &tttt#ftH£& (% Specific Lysis) SttSU 

mi 3f*, m 235 _ M3 o^Hio^7 i ^^s^T7=>'^sfcgmb7c-<^ 

^ KHt?HLA-A24|gm h7^^x=5/^V!7^^U #SWCTLj6Sf|^$tL 
«itSr/TLfc^77-caS)S 0 (% Specific Lysis) &7jk 

U UWBE/tifcW. *7c|i3tLf^7 P ^KH^^V^L^^«^fflV^fc 

"7°^ Kl-C?HLA-A24^m h 7 ^ ^ y ^ ^ »7 ^ Sr&gg U WSWCTLdS^ $ 
tt5ili:«r*b^77-e&S„ l^fU $!«lte^i£44 (% Specific Lysis) & 

7"^ KJT'HLA-A24^m h77^^x-7^v>77 U flWttCTLj&SflNI $ 

^tSii:^Ufc^7^-efeS 0 Wmtemmm®. (% Specific Lysis) «r 

73* U ^teE/TitS^-To ^fcH^f^^Kj^T^^/^bTciM^Jia^^V^ 
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^ K1TCHLA-A2438S h7^v?x=^Y^ U W^CYLUmm £ ft 
Sri:^Ufc^7^T?fe5o 12 =K WmteMmiBVk (% Specific Lysis) &7jk 

^$tLSr^.^U7b^7^T^Sc H"K fffittttflHHgfl: (% Specific 
Lysis) Sr^U flttof^/TJfcSr^t",, *fc*^Lf±^^ KLSr^^^ UfcfllWlB 

KMt?HLA-A24«S b 9 S?* >y $ * U WmttjCILtimm 

^5^i^Lfc/77ffc5„ 0*K mton»tm& (% Specific Lysis) 

Ala : T7~>-m& 

Arg : TVl'^VgyE 

Asn : T*'**7*clsW£k 

Asp : T * 7 =¥ V«3R2£ 

Cys : ^f'fyai 

Gin : ?As# % 

Glu : 5 

Gly : i/y^S 
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lie :^yn^^I 

Leu : 

Lys : y S?y»S 

Met : *?-Hr=--sm3&, 

Phe : 7x^/1/77^^1 

Pro : :7°n y 

Ser :i?y>^S 

Thr : hU^yaS 

Trp : hV^h^T^mm 

Tyr :fn^S 

Val : ^ JJ 

Abu : (a-r^ygsgfeas^tw^) 

Orn : 

Cit : i/h/l^y 
(I) ^SMB©-^?- K 

^mm^^T- Ktt, fc hWTl (Cell., 60:509, 1990, NCBIt 5 — 
Accession No. XP.034418, 1H^J#^- : 1) i£|±j?fcU HLA-A24ft3feft©CTLfi^S| 

l^fc«tnJS^^ Kd5HLA-A24^ 4: LT^$§^38»£*t:^ £ *K CTL&fi 
*-t"«i:VN5«Fi4S:#i-5fe©"^*>S 0 MSR«M*W\ W002/47474 #^UsJ:tJt 
Int J. Cancer: 100, 565-570 (2002) fc|B^£;ftfcHLA-A24^^/l^?* SrfflV^S 

r £ ft if *c j; Y) m-<z> ZL t S„ 



WO 2004/026897 



CT/JP2003/011974 



5£: X - Y— Thr— Trp— Asn— Gin— Met— Asn— Leu (IS#|#-!§- : 4) 

(SS^, XfSSer, Ala, Abu, Arg, Ly S> Orn, Cit, Leu, Phe^fcJiAsnSrS U 
YfSTyr fefiMet *r*i") T^l £ ft* T ^ 7 ^gB^JSr^, C T Lfl^tt&W 



Ser Tyr Thr Trp Asn Gin Met Asn Leu 
Ala Tyr Thr Trp Asn Gin Met Asn Leu 
Abu Tyr Thr Trp Asn Gin Met Asn Leu 
Arg Tyr Thr Trp Asn Gin Met Asn Leu 
Lys Tyr Thr Trp Asn Gin Met Asn Leu 
Orn Tyr Thr Trp Asn Gin Met Asn Leu 
Cit Tyr Thr Trp Asn Gin Met Asn Leu 
Leu Tyr Thr Trp Asn Gin Met Asn Leu 
Phe Tyr Thr Trp Asn Gin Met Asn Leu 
Asn Tyr Thr Trp Asn Gin Met Asn Leu 
Ser Met Thr Trp Asn Gin Met Asn Leu 
Ala Met Thr Trp Asn Gin Met Asn Leu 
Abu Met Thr Trp Asn Gin Met Asn Leu 
Arg Met Thr Trp Asn Gin Met Asn Leu 
Lys Met Thr Trp Asn Gin Met Asn Leu 
Orn Met Thr Trp Asn Gin Met Asn Leu 
Cit Met Thr Trp Asn Gin Met Asn Leu 
Leu Met Thr Trp Asn Gin Met Asn Leu 
Phe Met Thr Trp Asn Gin Met Asn Leu 
Asn Met Thr Trp Asn Gin Met Asn Leu 



m^m-^r : 5) 
GK?!I«# : 6) 
(@S?IJ#-5§- : 7) 
: 8) 

(m>m^ : 9) 

(IB?!I## : 10) 

gb#i## : 11) 

(MPm-& : 12) 
(E?U## : 13) 

: 14) 

QSB&ttt : 15) 
(IB#J#-S§- : 16) 
dKW-f - : 17) 
(IB?!j#-5§- : 18) 
<SSffl&$r : 19) 
(BB?0## : 20) 

(sbw-e- : 21) 

0E3W## : 22) 
QEMff : 23) 

24) 



*5«fct* 



T^K. -tf>5*>IE*IJ##:5, 6. 7. 8. 9, 10, 11, 12. 13, 14, 1533£U«16 
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l < temffitz 9~5oi@ N «t «5 n * u < w3g«6-t- £9~3oie n $ e, u < nm 

^-T59~20{@, LT$ bKftti b< (ilif59~llfi©7^ /^aST?*>5„ 

5 ^m^^K^f^ hla^ i: ^ \^xmM^i^m^m $ ctl 

**-5£.£#-t?#5„ ^^i: LTte, {r z rf9<i K • S^iz-v-* (Peptide 
Synthesis), Interscience, New York, 1966; if • /DT-f >"X (The Proteins), 
10 Vol 2, Academic Press Inc., New York, 1976; *<r??- K-g*J&, ^L#($0, 

1975; ^^K^jfcoM***, A#(t*), 1985 ; «S ^14 

# • -^"^ K^j&, JEkJl|#J£, 1991) ^^fc|B«t*^^TV^S^fe^^ffc^^5 0 

It^-^&OZfrSU ^CSfclB^^>^ (Molecular Cloning, T. Maniatis et al. , 
CSH Laboratory (1983) N DNA Cloning, DM. Glover, IRL PRESS (1985) K £><^te 

m$.<D (n)3S^ia«(D^^if^cTff o r ir^x*^s 0 

2) N *fc{i^OM2^3Sc^-<^Kl?fc5WTl 2 3 5 _ 243 (2M^Y) (IB#J#-*§- : 3) O 

Ht^^r^y^M, -ty^s. 77=« r^^^yMs ys^ 
mufcgmM^^K^, lf7JK^cTCTLf|#^tt^-r§i:v^5tffc^ 



WO 2004/026897 




1 PCT/JP2003/011974 



*»W©^7>7- k t L/C, «fc <9 JMfcifcfc: tt&T© (l-D ~ (1-4) \zm? 
(1-1) la^JH^- : £ 3x5 T 5 / ^a^lj^ b ft SfcftnC**:^ K 

m-t: 

Ser Tyr Thr Trp Asn Gin Met Asn Leu (ME?U#-S§- : 5) > 

Ala Tyr Thr Trp Asn Gin Met Asn Leu (IB?!l#-$§- : 6) > 

Abu Tyr Thr Trp Asn Gin Met Asn Leu (IB#I#^ : 7) x 

Arg Tyr Thr Trp Asn Gin Met Asn Leu (IE#l#=-*§- : 8) % 

Lys Tyr Thr Trp Asn Gin Met Asn Leu (@B?!l#-^- : 9) > 

Orn Tyr Thr Trp Asn Gin Met Asn Leu (I2#J#-J§- : 10) „ 

Cit Tyr Thr Trp Asn Gin Met Asn Leu (M&m^- : 11) „ 

Leu Tyr Thr Trp Asn Gin Met Asn Leu (ia?!!#-5§- : 12) N 

Phe Tyr Thr Trp Asn Gin Met Asn Leu (@2?!j#^- : 13) N 

Asn Tyr Thr Trp Asn Gin Met Asn Leu (ia#J#-^- : 14) „ 

Ser Met Thr Trp Asn Gin Met Asn Leu (IB??I#-§- : 15) „ 

Ala Met Thr Trp Asn Gin Met Asn Leu (I2#I#-^ : 16) „ 

Abu Met Thr Trp Asn Gin Met Asn Leu (Ifl^U^-^ : 17) „ 

Arg Met Thr Trp Asn Gin Met Asn Leu (@2?U#-^- : 18) „ 

Lys Met Thr Trp Asn Gin Met Asn Leu (SB^!J#-^- : 19) % 

Orn Met Thr Trp Asn Gin Met Asn Leu (ga#l*-5§- : 20) N 

Cit Met Thr Trp Asn Gin Met Asn Leu : 21) „ 

Leu Met Thr Trp Asn Gin Met Asn Leu (ia^U#^- : 22) % 

Phe Met Thr Trp Asn Gin Met Asn Leu (I2?lj#-^ : 23) „ *3J;0* 

Asn Met Thr Trp Asn Gin Met Asn Leu QE3W# : 24) N 
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5 %r : io^i-T 5: s mmmfrhtzzmitfm^?- k w&m-%- m^-rr ^ ; 
io m^7^h**K $f*uv\ 

r. £ flS-C^ 5 0 WO 02/47474 #4&HM8«fct* Int J. Cancer: 100, 565-570 

(2002) fcBB3£<£> t b *x/MM&fcffti-5 r t ^fc J; D CTLf|^^^a!I^-S n 

15 

(i-2) mmt&:4V3t&tiz>7'$swmfflfr£fr* ^—^mm.^wir^m 

20 fefrTV^o HLA-A24^^^— 7 £ LTte, 8M17§/»*»feft«^f-K 

<^5*)0^2{£<?5T^y^aS^^n^vaS (Tyx) . 7x=/^7 = ^ll 

(phe), ^tt=.yM (Met) ^.tznhv^hyr^mm dip) ^£>^ c«j 

25 2S£flk*V-CV^ (J. Immunol., 152, p3913, 1994 N Immunogenetics, 41, pl78, 

1995 x J. Immunol. , 155, p4307, 1994) 0 

@E3W§-: 4fc*$*t«^^K©C*«H^ Phe s Leu N Ile N Trp^fc 



10 



15 



20 



25 
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ttMet %H1ju bfc ior ^ y ite5> & * 5 k, s v gaor ? / ^ e> & 

S^T^KOC^^k^Phe, Leu, lie, Trp^fcteMettrfaflP LfcllT ^ 



Ser 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 




: 5) , 






Ala 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


<mm 




:6) , 






Abu 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


(mm 




:7) , 






Arg 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 


i# 


: 8) , 






Lys 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


(IE#I3 




:9) \ 






Orn 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 




: 10) 


N 




Cit 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 




:11) 


N 




Leu 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 




: 12) 


\ 




Phe 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 


£# 


: 13) 


\ 




Asn 


Tyr Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


(mmm-%- 


: 14) 


N 




Ser 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 




: 15) 






Ala 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 


i-if- 


: 16) 


N 




Abu 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 


!■§• 


: 17) 


\ 




Arg 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 


i-Sr 


: 18) 


\ 




Lys 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


(mm 


£# 


: 19) 


> 




Orn 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


(mm 


|-5§- 


: 20) 


\ 




Cit 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


mm 




:21> 


\ 




Leu 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


ossm 




: 22) 


\ 




Phe 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


<mm&# 


: 23) 


> 




Asn 


Met Thr 


Trp 


Asn Gin 


Met 


Asn Leu 


(mm 




: 24) 






(DCjfcfffiifc^ Phe, 


Leu, lie, Trp^fcJiMet^rf+AnUfclOT^ /Bfc&»bfc5- 




K> 




qot s: J 






££>t£Phe, Leu, 


He, 



Trp* fcttllet&ftAlI LfcllT ^ J m& h ta^>^f^ K'fcoT, CTL^^tttr 
£r3;b<te:, I2?U#-5§- : 5, 6, 7. 8, 9, 10, 11, 12, 13, 14, 15*fc(il6(d 
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7F£fl&^'77-}?<DC&mkZ. > Phe % Leu s lie, Trp^7cfiMet?r#Jn LfclOT 5 / 
fcPhe, Leu N lie, Trp^fcf^Met^r^q bfcllT 5: /Bfc^&JfcS'*:^ K^&o 

- t*St?#« 0 £fc. WO 02/47474 ^AU&XT* Int J. Cancer: 100, 565-570 
(2002) ^iBj&<£> t b^x^Ib^KttW-S r. £ #M J: V (mffl#l£&&mfetZ> - 



10 (1-3) iB^J#-^- : 4X^ $ *L5 T 5 / ^fB^J^tf^ k° b — K 

**OCTL^fcr ^ (Mm-^y^ K) trg^Lfc-^^K (^fc>b- 

Journal of Immunology 1998, 161: 3186-3194lJlf± % ^S^tl^^ ^^KPSA&Sfc 
(DHLA-A2, -A3, -All, B53^]£t£CTL^ fc° b — ^jg^ Lfc^SOmertfV^^- FHK 

20 iti-t><7)-efcl9 (Immunity., 1:751, 1994) „ #J;tf^BMJJfl£^/K* fc^WH 

BVcl28-14 O^MflSHteRMEcBT T 947-96 7^ bftTW 
5o ^ ^—/W*— ;r. k° b - J; V) fe&fc £ frit C D 4 g§<|4 T &8JJ&te. CTLO 

25 /W<— b— -7bCn^M° h—^t \,tz.^rf^ KO^frM t LT, 

fcfjournal of Immunology 1999, 162: 39 15-3925 HBV^5|€HLA-A2jfel^'|4^t 
W^^K6«R % HLA-AllJfe|^$fiig^^K3^, *3«fctWW*— ^fcTh 



WO 2004/026897 




PCT/JP2003/011974 



^^^U7c^^K^^t^:^^$nTV^5 (Clinical Cancer Res. , 2001, 
7: 3012-3024) 0 

5 t£oT. ^(1-1)^(1-2) K:fB5£Lfccfc 5 ^*lioM-<^f KSr^ttfi 

10 K) Sr^LTc^^K #ls<n®CTL^t°h--7b^/W<-^\ 1 °h-Zfb& 

15 V^CTL^tfh-^i: LTte. WTlfe^OHLA-Al, -A0201, -A0204, -A0205, - 

A0206, -A0207, -All, -A24, -A31, -A6801, -B7, -B8, -B2705, -B37, -Cw0401, 
-Cw0602& tlZ.#}J&®i<DCTL^t° h-^S^f bfiZ> 0 ~ bCTUc bf 
^iS^-f-S ^ £ ^ BXfg-t?^ V) N ! oOCTL^ fcf b — ^itm ^-=SHLA 
^^^:^LTV^§^lM-<^K^»f^cJ:I9 (Immunogenetics, 41:178, 

20 i995) N 8~uT^ymmm*mifz>z.k&x*%z> 0 

©HBVc 12 8-14 O^fflLmfflM^te&CDTT 9 4 7-9 6 7fc£Ta«|fctf £> 
^fcS^^/W^- ^fc°h — LTte. 13~30T^ y^mSs 

25 u < m3~i7T s: ; mmt&mf z> ^ £ a*-e# 

7. 8, 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23:}oJ;0?24 
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«s M*-fflB&m& : 5, 6, 7, 8, 9 N 10, 11, 12. 13, 14, 15*5 £tfl6©Vvf 

JV/ ^ K (#J;ikfPhe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val 

Pro Lys Val Ser Ala Ser His Leu Glu;I2#I#-^- : 25) t ^Wfe^^ti^ t° h — 
^Zff-Y^ gB^J##:5 N 6, 7, 8, 9, 10, 11, 12, 13, 14, 15*5j;m6tf> 
^•Tfl^fDT ^ ymmm<Dm^fcmmSX±t Ala Gin Tyr lie Lys Ala Asn 
Ser Lys Phe lie Gly He Thr Glu Leu : 26, Clinical Cancer Res. , 

2001, 7:3012-3024) t -Snl^^fc^ fc> h Kfc^asetf&frLS. 

^O^Tfe (Molecular Cloning, T.Maniatis et al. , CSH Laboratory (1983) , DNA 
Cloning, DM. Glover, IRL PRESS (1985) ) (II) :"Sfcl5^<E>^£/& b*icm C 

Kfin WO 02/47474 #4^*3 Int J. Cancer: 100, 565-570 (2002) ^fB3&<£> 

(1-4) ia^J#^:4T^$^T5/^IB^J^^, N*S7^t<J57>;/S 
BtrlS(l-l)~(l-3) *31#!|7rc Lfc£ S&^W^^^ K©N«7^i©7^ 
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T is/umtDMcfoffl t LT te^Sg^ 1 a» £> 6 <D y 4 ;H S 7 * = ;H^f^ 
$ *bfc^*!£ 1 £> 6 ©7A^ y W mm Sfrb7<D*s9u 

OT/U^r^x^ ^ ~ ^Hl?f m$ ftfc&SHgfc 0^6 ©7;^/^x7 T 

/K 5 6> 7 © n T/i^/i^;* TAt&ifimf 7^ Kffc© 

t LT f± x T ^ K, l^f,6© 1 o 3: fcte 2 oTtt $ *Lfc 



i"o JWW&tett, : 5, 6, 7, 8, 9, 10. 11, 12. 13, 14, 15, 16, 17, 

18, 19, 20, 21, 22, 23$$ XmtCDfr fa bM&tlZ^Ttl fc<DT * smmm*: 
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5 0 r©?*>gE?IJ#-S§- : 5, 6, 7, 8, 9, 10, 11, 12, 13, 14. 15*5 J;TJ«16©ft 

*(W9JCW:, bu1B(1-3) mfBJfi Lfc J; 5 &Ifl?iJ#-^ : 4MfES©T 5: / ^@B>RJ^r 

ft, la^lJ*-^ : 5, 6, 7. 8, 9. 10. 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23*5 £ U?24<£> V vffrtXDT 5 / ^SB^IJ Sr^tf ^ fc° f,^_ -?^rf=f- 3 ^_ 

7, 8, 9, 10, 11, 12, 13, 14, 15$$£XFl6<D\,^irtlfr(DT^ /WlM&lfrbteZ 
^7?- k© IS* 7c tt2®£X _L <h ^;w^ trf^ k £ ^ri$^ $ -tirfc^ b —zf^zf 

7, 8, 9, 10, 11, 12, 13, 14, 15*3j;TJ«160V^tb^©T^ y^ia^J^b^S 

K©l»*^tt^teA_hi:fife#5Ja$**5[iE©^/^ '<ff- K («^t«Phe 

Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser Ala Ser His 
Leu Glu;iB?iJ#-S§- : 25) t SrS^$^r7c^^ K«r = — K-TSaKJ? J* * K 
■*\ 1B?IJ#^- : 5, 6, 7, 8, 9. 10, 11, 12, 13, 14, 15*5 £t*16(£>V>-f fofa(D 
T$SmmilfrbteZ^Zf^}?<Dmtitz.mm&L±bGln Tyr lie Lys Ala Asn 
Ser Lys Phe lie Gly He Thr Glu Leu (1S3W§- : 26, Clinical Cancer Res., 
2001, 7:3012-3024) t t^S^^lt^f- K&3— Ki"S^IJ J*;? l^^- 
W 3 t ^T^# -5„ 

^as*J»®<&#£\ ^^-^LTte, pUC118, pUC119, pBR322, 
pCR3^(D^^^5 K^^— , A.ZAPII, Agtll^ifO^r— i?*<9 9~-ifi&tT 
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btt5o 1S^.i>m&<DW&, ^?? — bVX\±, pYES2. pYEUra3fc£tfSi£rfe>jh, 
5 0 Ts±&&.&MM<DWrfr\a-±, pAcSGHisNT-A&if^W 6>^5 0 ^^IMIJjW 
JJSO^^^fi^ pKCR N pCDM8 s pGL2 N pcDNA3. 1 N pRc/RSV N pRc/CMV& ^<D^^^ 

fufB-^ * - fi N » WWartB*^ o * — % v^-^ia^l & =* — k-*-s at 

»UB^— tf—ate^ ^©H^&igi^ LTV vcfc& 

^fd. ±51^ ftVK^ His^^ *>SV^GST 

— (lac N tac, tr<\ trp, CMV N SV^^^n^— &£f) $r#f ^GSTBfi^^ 
— (pGEX4Tft£f) My<\ Hisft <^<D^ ;/gE?!!£rW-?-3^ 
(pcDNA3. l/Myc-His&i?) % $ fefctt^V- K^^fcS «fct>*His^ ?h <DWfc&* 
15 >-^^«Sr58m-rS^<^^- ( P ET32a) ft ^SrfflV^S £ 3*T£ 3 0 

WO 02/47474 ^&$&*5j;t)* Int J. Cancer: 100, 565-570 (2002) ^lEx&<D t b^- 

20 iiitS^lSK^^f K©8KiJ2:*5v^ % ©^a^satte^^fc^T. * 
yt®«5a^r«^^jaija©f^Kfc*5V^. #3&fc;Bv^ n £: tfST# § o 

* ^-sr^w-r %mm£&mi&*wmrrz> r t £st# 5„ 

25 JffetLSo ^Ili^LTte, E.coli K-12^M<^>HB101^ S C600$c N JM109^ N DH5 

a«x AD494(DE3)«c*if^»f btL« 0 "fry* P S i?* ■ "fe 

/Hf^s&if^rf 6>Jt5 0 Kl#>*Bfl&£ LTIi, L929gBJ&, BALB/c3T3$Bj^ 
C127$Bfl& N CHOM, VerojWMS. Hela»UI&fc£#a|fctf feft*. Sd^Jfe 
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^2fe N cnl/^ hn7jfW-^3^ N aft^f^Affly try K (Lipofectamine, 
Lipofectin; Gibco-BRLjt) «rJBV^;£ifeJ& iftf^f P>ttS D *A^, 51^- 

£>*L5„ ^^C^MOJKU^^KSr, HU^^l/K^iX^His*;?', GST# 

15 

(III) ;*35W£>iW*: 

tsmzmmzfotewK Mi^ma^ : 5, e, 7, 8, 9, 10, n, 12. 

13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23*5 XXf24(D^^-m^Z^M<DT 5 

ymwm^hta^ociimmm^m-t^^ wzw&KjKitfcfr* &&&&&& 

5^i:^#5 0 i©5*)B5ll#t:5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 

^t^oT^jt-f-^r (Current protocols in Molecular Biology 

edit. Ausubel et al. (1987) Publish. John Wiley and Sons. Section 11. 12 
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~11. 13, Antibodies; A Laboratory Manual, Lane, H, D. hWh, Cold Spring 
Harber Laboratory Press tttflg New York 1989) „ 

Sterna*, xsmox?'?}! mz-tmmm* •. 5, e, 7, s, 9, 10. n, 
12, 13, 14. i533£m6<D^-rtifr\z.$5m(DT s: ymwM^hfa^>mjm-<^ 

ISPJ^X^ K (M£t£IE?IJ#^ : 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15*5 

tc^T'V h*—^Mm<D*frt>nZ>Z.b&X%Z> (Current protocols in 
Molecular Biology edit. Ausubel et al. (1987) Publish. John Wiley and 
Sons. Section 11. 4~11. 11) 0 

m^x^^^m^m^ z> z.tfc£^xft5^thx%z> 0 ^cdxo^t^^ 

^Hcite, 7n^yh7v 5 ^yh, imtikTjv* ^??j*(D 

ffit&t»f^ BCG U;M 5 'h-'7 f 7y#I) Jf^V ^f'rV VJ*-/Vistf 

^^ ( f fe ^§ o ^us^^»ff4 % ^j^y^n^hm, nftt&szmfefe (ri 
a) , mmftmmfem (elisa) , ^yth^nmytmrnmrnx^m^m^ 
xt% 0 z<o£?ti:%!&*£&)&mn, mm&^$$$£m.L>x^z>m, w 
*mm, mm, mmmm. &mm, mmm, m&mm. ^-nm, ^ 
mm. $mmm<D&mtem^xm%)x&z> 0 



(iv) ^.mnco^mm^m 
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*mwn. ifmn<D^r^- Y^<om^My<zr^- k t hla-a24^ t 

^<^;6&M^*5V^T, Kift#te J; 0 CTL«|«H4*SB«) fotb 

fed*, r.*U2 N Siliiliift, ^P^^^^Kfe^^^M^^Ki: 
5 HI^-A24^m^O^^(7)^$^^^«^^b, ^LT, r©M 

-Oi5*> HLA-A24#lD§C i: K^^^tl^^ K i: <£>^#: 

: 5, 6, 7, 8. 9, 10. 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 

23*5 it^240V^^^|B^<DT 5: y ^is^kft 19 cTLfi^^^^r-t-s^^ 

15 ^WS^i^-e^^ o -05^ia^J#-^-:5, 6, 7, 8, 9, 10, 11, 12, 13, 

14, 15*5 xme(D\,^-rtL^zmm(DT ^ / ^saaaj^k&s-s^m^^ k^hla- 

*fflfl«?£ (DC^jfe) ^*5V^T^V^^tb^^^:Jm^i^^f*, b 

tiSrW-f-6^§:^ilU i<^«fc^^o^<^ K&ffc^TVNVi^-r5;d\ 

tx, HLA-A24^tm £ *^pj<d^^ K^^o^fetM^^ k t (om^^mm 

fit. *^^(D-<^ K«r^RTfg^HLA-A24^:M$r»*®^J|,bTV^m 
25 \t\ 



WO 2004/026897 




,PCT/JP2003/011974 



m^m^max^ k w%.mm&& 5, e, 7, s, 9, 10, n, 12, 13. 

fl-T^/W* U HLA-A24£tI§C £: ifm^^zt^- K*3fe©«US^^ K £ <E>=^ 
^Srfm-T § i^^^^m^n-S (Cancer Immunol. Immunot her. , 46:82, 1998, J. 
5 Immunol., 158: pl796, 1997, Cancer Res. , 59: pll84, 1999) c m^^^^M^ 

t<omFHmmm^m^, #*»srGM-csF*5«tmL-4#^TT^# tttti 

(mfc£IE?!l#-§- : 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15*5^16 

^«BiaSr»l»|-t-S»^W:, MSSfrKy J* K^DNACD^fi Cancer Res. , 

15 56: p5672, 1996-^ J. Immunol., 161: p 5607, 1998ft UTtT 5 ^ £ 

r©i^}± s J. Exp. Med., 184: p 465, 1996ft 5„ 

20 

(v> &mm<DCTL 

*&wn, ^m<D^j- v^comm^^ k t hla-a24^ t (om&w- 

A24^,fc(Dm^(^^$tt7t^^^^#^b, ^TbT, ^<Dm&fc<D 
<D£ 5 ft, HLA-A24^tJMi:^BJ^^^ Kft^0^tM-<^ KioMft^ 
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*mw<DCYu^ ^mm<D-<^ vrnm^mwrn^f- k t hla-a24^ ^ 

8. 9, 10. 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 233o«fc T>*24<£>^ 
^-:5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15*3 ^me<D^iTtl^mm<DT ^ 

/ Wlwpw h & %mms<-7j- k t hla-a24^ t (om&w*mmmzmmrt-z> 
^^mm^fj- k (M^f«a?ij#-^ : 5, e, 7, 8, 9, 10, 11, 12, 13, h, 

15feim6^V^tL^|2m^T^/^^J^b^5^feiil-<^K) , fc-5VN 
f«^^^KSr=-K-f-5^y^^v^K (0iJ;tk£5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, l5te£TJ t l6(D\,^irthfriz.m^.<DT^ /^WM^t^^^^^^k 

flM-TS^^J; t9^$^§ (journal of Experimental Medicine 1999, 190: 
1669) „ 



(VI) mVPf-lst VX<DWi 

-<^^— , ^w^w^ctus, tn^efKDmwKj^ 

^K.mmfmMb-fz>^tK&*), ctl^^j, -tfat>%^^^<D^m 

(6-1) ^PJ©-<^K«r^^ii-5Sl7^^^ 
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* ^^*HLA-A24|&tt36>OWTl|iM4^>JS#fcfi!#i-^ i: > ^fl^I&©HLA-A24 
SfcHO^T^ K (01|fcfc£K?IJ##- : 5, 6, 7. 8, 9, 10, 11, 12. 13. 14, 15£> 
«fc t>!6(DV >i"*l,jW£fE*i© T ^ J WSMii* h ft 5 ^5^lM-<^ K) $ ^ 

£ tb/cHLA-A24^tm £ -^ff- K £ ©^•a'^^#M6<J^CTLdSii5g LT3®»& 

: 5, 6. 7, 8, 9, 10, 11, 12, 13, 14, 15*3«tm6©V>i*ttd»JJ: 

* TcffiO^^P K (CTL^ b° h -T'^-i fcT h -:/) £ ^ Lfc^ fc° h — 

mzcrmmm&&&'tZ>Zt&7f;&}lX^Z) 0 #|;Ltf Journal of Immunology 
1998, 161: 3186-3194^3:, m#iM* ®PSA&3|€©HLA-A2, -A3, -All, 

BSS^mttCTL^ fc 9 h ffiM<<7"?- K) Srig&r L7c^30mer<D^ \? h — 
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ibTfL Xtifc (Clin. Microbiol. Rev. , 7:277-289, 1994) tefE^<£> if 

&Js-jmbvxt±, &t&^ ^i*^-^ M^&^&^^f 

temmz&vmsmm-z^k&x'Z zzk ifisto.oooimg-iooorag, &&v<te 

0. 001mg~1000mg N «k *) #f 4 L < fiO. lmg ~10mg-Cfc £ , r ttS:»: 0 i£\f^ bifcfl 



(6-2) ^K^^KSr=-Ki-5^Pp?^ v^K, 
b °t 5 DNA V t f- is 

Dm??? L ^<Dm%)J8.%-b1rZ > ~ b&X%Z 0 -ti£i>ib*mmt* x ^^0^7" 
*4rHU-A248W4d*oWTlSW4©S#fca^i-S - £ m J; t? x fcf»B& 



WO 2004/026897 ^^PCT/JP2003/011974 

27 

^^^^^^t-b^-^^KSr^-K-rS^y^^l-^K^ i n vivo 
^mmzCTLMmmm&&-rZ>Z.k&7Ft5tlX^Z> 0 0ijx.fcrjournal of 
Immunology 1999, 162: 3915-3925fcte N HBVS^HU-A2^J^tt$iiM^^ p ^ K 6 S 
S> HLA-Allffej^ttfeiJ^^^ K 3 & J; O'^w^x t° f — jgfg Ufc 

*—\Z£Z^&&Xtt<Dm<Djm (Pft-^-f^^, 1994^4^-^-, 
20-45JT, ^flim*, 36(1), 23-48(1994), Hlfc|£^!flj, 12(15), (1994), *3 

i"*?- K*iB»(^rtK:^Ai-« in vivo*fe N *5j;U*t: h^bfeSS©»lriI 



10 
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W^^, 1994^4^-^-, 20-45H, J3fUH*, 36(1), 23-48(1994), HlfcE^ 
iiflj, 12(15), (1994), &£T$^tlib(D5\mXim) „ in vivofe^ J; iq L 

in vivoifefc < fc$&#-r5#£.f* > f&^S^O^S. ffi^fcJ&CfcjfillSfcft 

mm* mm. at. ah* mm^mm^ 
-fz>~t 2s-r-# § 0 in vivo^^ «£ v &-$--t mm^vwrnm 

(hvj) -y^y-A^) K^-cf*, mmm. mm* m^mmmwrni 

#S«^J:»9a3iaWaH-aii:36S-e#S^ iiSs O.OOOlmg-lOOmg, #£L< 
15 fiO. 001rag~10mg(D^B^<D7jN O ]) ^ ? K«\ & 0 fc^UfcB 1 0^^" 



(6-3) *mw(oi^&7Fi®B&&m%)f$.frb-tz>m r 7?^i' 
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J: 9 A#JCjR-f^WWife (DCSflfc) tf^g^jh/CV^ (Cancer Immunol. 
Immunother., 46: 82, 1998, J. Immunol., 158: pl796, 1997 N Cancer Res. , 
59: pll84, 1999 N Cancer Res., 56: P 5672, 1996 N J. Immunol. , 161: p 5607, 
1998, J. Exp. Med., 184: p465, 1996) Q ^oTHUlB^^^^Hii^»^ N 

mmsitib\c v^mmm^m^ma (pbs) % mrnrn^t^^ 

fifia^y^^^^B#o^rt^Mi-^ t\z X Y) , hla-a24^^owtiiH4(D^ 

yi"<mteg(DAiffl£<Dm^ wm, *mm, mm, m,m, mmmm. xtm, & 
mm. &mm, m&mm, ^ *nmm, wmm<nmjm<D^V5%tz.m& 



(6-4) &mw<DCTL$:y&%}f8 l ftb-t%m x 7?7-> 

*?iz$s\,^x, i&&&A<Dmmft&fflTmfo&&fi\*X'*:m\zm%ku r 

tb%^#^M-t-a : f^^fe^C^^^S^;^btbTV^5 (J. Natl. Cancer. 
Inst., 86: H59, 1994) „ %tz.^V*<D* 7 / ^Xl±, »IWfl&^-f > ■ tf h 

n -e*s^m-<^ ktrp-2 -cjrhk u mm^^ wz&m&itecrL&mm 
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frTV^ (J. Exp. Med., 185: 453, 1997) „ i*W3 N ^M^M<D}UAttm 

afettrK, v i/wm$^mmfo (pbs> „ mm^^^.t^w^^\ 

&tt0fi 

WTl<DT$ymm&l <gm&&: 1) ©^235^-243^:«tD^S^^K 
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^KB % d. E, F) &^j£U -fi" ^i?o*iaUKtt*4ftWUfc. OT^ 

■^ff- KA : Cys-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (@2?IJ#-S§- : 3 ) 

KB : Ser-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (IS?IJ#-)§- : 5) 

KC : Ala-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (IE£«-*§- : 6 ) 
^Zf^- KD : Abu-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu : 7) 

^"7°^ KE : Arg Tyr Thr Trp Asn Gin Met Asn Leu (|2#|#-*§- : 8> 

^Zff- KF : Lys Tyr Thr Trp Asn Gin Met Asn Leu (iB#!#-5§- : 9) 

-TV • lf#"e©^|SglgCtt©tftf*ftt, HLA-A240 2/K b h7^x^ 

tf4?^®^OS!l^^oV>T«: > WO 02/47474 -!§^g*5«fctf Int J. Cancer: 
100, 565-570 (2002) fCi¥»»C|Ba£$*LT*5 «5 x a«X»te|B«©^rjfeJj:fll 



1) ^^K©J»Wll«i:#5. 

^fK»ftL4 0mg/ml tDMSOCTilU 

4mg/ml^timfl?tfc 0 tf^-XfU i^&/BVvr\ 1. 2 7<f£ 

i©7n^yh©^7^^^yf (ISA5 1) iil^tSl^ia^ wa 
t e r-i n-o i Ix^^/g^f^U 2 0 0^1©Sill?:HLA- 
A2 4 0 2/K b h^V'^^^iyiJ'-^^^^mjSgP^T^^Lfc. 

2) j»»Off0 

jjfSBBaSrHHDl • WKbifc. ACK^y7r- (0. 15M NlLCl, lOmM KHC0 3> 0. ImM 
EDTA, pH7.2-7.4) JCT»jlL«Hffi bfc^J^<D-gp^Ml2^^^ K^J^r 1 
O O g /m 1 "C 1 R^M^/lv;* U 7X10 5 M/w e 1 1 V 2 4 W- h 
*® bfc 0 -(73 V&s*/UX(D 7X10 6 <@/w e 1 1 OjfMlrll 
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mzmz.xzrcT-e 5 - 6 0 ^ • tr h a ufc. ~ £ u 

RPMI - 16 4 Omm^l 0%FCS, 1 OmM HEPES, 2 OmM L 
- 5 1 mM e^^m-f- h V !7 A N ImM MEM^i&^CT 5: / ^ N 1 % 

3) £fflj&#g*441« 

^^oT«^*tt^?rfTo7t 0 HiftiSTO (T) tU, EL-41 
0 ^^^*h N # ^ n ^No. 06-039) CHLA-A240 2 /K b £r : 
-K-f"55t^^-<^^-^ALT#e>^EL4-A2 4 0 2/K b ; 
*5 J:t/^»E L 4 -A 2 4 0 2/K b »^-<^ KA N B x C, D N E^fcfSFSr^ 
L7c$BJfe£r^7c 0 ft&E L 4 - A 2 4 0 2/K b *«i N WO 02/47474 -i§- 
^i-iB«OJ u r k a t - A2 4 O 2/K b »t|^t^ tTil!Lfc 0 

^flh<DWL$&\-ZZ . 7MBq/10 6 it' 51 Cr7^U K^/WM* 

i o o n s /xn i t? i mmmm urc c^/hsm 2 9^/hb*& 1 b#hto- 
(e) £ vxmMms^ t &m<Dtkmxm&-tz> ^ «t ^ j; 19 5 1 c r y y — 7Tyt 

-f (J. Immunol 1997; 159:4753) SrHJfeU # *-ftLf&<0@ ! g1£&&fflfe 

L7c„ 3temSrBll~6fc^i- 0 «EWf±«tF«gttS:*b, «Wft©tettB/T«:Sr^i- G 



Hi£M2 

g&M-^^K (-W"K* C. D, E x F) ^<toTf|^$tLfc^7^^^- 
«Bfl&©^«ft®^^ K (-<^KA) fc*rrS23!RJ&{4&W»Ubo 
KB, C x D, E*fcf^S:^«>^|c^i-5- ^^JztJfl^^^^^^iJ'^-jNB 
flS (E) *;i*tUT. -^^KB, C, E^fcfiF«r^V^ N ^fi^M^:^ KA*r 
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hZWi^-??- K^>70E L 4 -A 2 4 0 2/K b i 
(T) £LTtfMB£ii\ x7x^^-»<7;»it^5i Cr y 



10 WT 1 <7>$g235f£-243{4J; 9 ftS^^^^ K (WTl^.^ K?!l#-J§- : 2) <D 

mm(D^*T4 vm&tt v ^mm-afcnr ^tz.w®m^z/ 

*3~ K (^t^KG, h) „ £>J;tX huIB^^Ka (wri a5 _ M3 ©|g2fi:^p«^=.^ 

M^fc W&£K:fi& XAz^-zf^- K\ ia^J#-^ : 3) ©^ltfiD^f^ >a 



^^"^ KG : Ser Met Thr Trp Asn Gin Met Asn Leu (@B?!J#-S§- : 1 5 ) 
■^rff- KH : Ala Met Thr Trp Asn Gin Met Asn Leu : 1 6 ) 

20 ^<ZfJ- KI : Orn Tyr Thr Trp Asn Gin Met Asn Leu (ia>W-5§- : 10) 

^Zff- KJ : Cit Tyr Thr Trp Asn Gin Met Asn Leu (@S?!|#-5§- : 1 1 ) 



4 1/ • \?7$-T?<Dfi!Mm&<Dmtfe, HLA-A2 4 0 2/K b h7^^x= 

25 

1) ^^K^^Pi^S-^ 

iifrieg&llH^^ Kf*Fmoc^(d <fc 9 &tft Lfc K£^ve;h,4 0 

mg/mlCDMSOCTliU ^1-1 OmM!) (pH7. 
5) T?2. 4mg/mH^ti-e^«Lfc 0 KLH (K e y h o 1 
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e Limpets Hemocyanin)£rO. 2 4 m g /m. 1 X*WM Lfc, 

Y (I SA5 1) ii^t5ri:t«l;!Jwa t e r - i n-o i l^-^/l^>3 V 
fcffsUlU 2 0 0^1(D^1^HLA-A2 4 0 2/K b h7^o: = y 



2) JttraoKK 

^JSa^rlllJR • PMUfc (0. 15MNH 4 C1, lOraM KHC0 3 , 0. ImM 

10 EDTA, pH7.2-7.4) K xmshtm Ufc#^©-$P^gf|B^-<7 P ^ KS@H&- 1 

OO/jg /m 1 T? 1 ^PbV^/V^ U 7X10 ^/w el 1 T? 2 4 T^T/V— f 

M Lfc 0 i£> i: £\ V#/<;v*<d 7 x l o 6 fi/w e 1 1 <7>J|!|;iW&|^ 

R#^;&nx.T37 0 CTT» 5 - 6 0 RK ^ • b o -CJW»j#ii Lfc D £ <D^Oi#^i U 
T> RPMI-1 6 4 Ommz.1 0%FCS, 1 OmM HE PES. 2 0 mM L 
15 -ffjV? % is > l mMtVkt'yif f> y l m M MEM^^T ^ J & 1% 

MEM If ^ ^ >\ 55juM 2-p< J — /K 3 0U/ml |&^i&*ifc f 

I L-2^nx.fc^©?rffiV^c 0 



3) ffifl&{fc«&ftR 

(± H^SftlSStfcsS^tt, ^No. 06-039) CHLA-A 2 4 0 2/K b £r=i 

— Ki-5*^HS3R-<^^— $r^AUT#^tt7tEL4-A2 4 0 2/K b ftBJ& > 
*3«t^«EE L 4 - A 2 4 0 2/¥L h UM^^ KG, HfcTcteJ&^VPX Ufc 
*Bfl&£r/BV^fc 0 Sit J urkat-A240 2/K b » (W0 02/47474 
25 % &£V^$mj u r k a t - A 2 4 0 2/K b £M^<;7 p ^ RH&^/W* U 

20/ig /m i "co. smmmm l/c 0 -r ^ • h n xmrnmrn ufci»^x7 
— Mm (e) £ br^^ua £ &m<DitmxMG-r z> r £ «t 9 5 1 c r v 
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P^Tyt-f (J. Immunol 1997; 159:4753) SrHJj&U ^7x^^-»jlS©i 



J4 

^zff- ka (wti 235 _ 243 <d^2^(d^ ^^nm^ti^mm^mmvft^zf 



■^Tff- KK : Leu-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (ia^J#-^ : 12) 
15 ^^"^ KL : Phe-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (M^M^ : 1 3 ) 

^^"^ KM : Asn-Tyr-Thr-Trp-Asn-Gln-Met-Asn-Leu (f2^IJ#-5|- : 1 4 ) 



> • ^-e^^m^O^fi, HL A-A 2 4 0 2/K b 

20 

1) ^^K©IKff!H8»li:S# 

KttFtaocJfeU: J:^ L7c„ K*-WP*t 4 0 m g 

/m 1 l"DM S O fcLTlWSE U £ f> ^^S^tTK-C 2 . 4 m g /m 1 iZ^fi^fi 

25 T^yh (I SA5 1) kMg-rZZ.t^klQvra ter-in-oilx 

-^/^a y^IU 2 0 0Ml©Sill^HLA-A2 4 0 2/K b hyy 



2) J^tt©i^ 



10 
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JPfc»3rlHlIiX • P^Ufc 0 ACK^y77- (0. 15M NH 4 C1, lOmM KHC0 3 , 0. IraM 
EDTA, pH7. 2-7. 4) ^T^M^S L7cJJ$&BJ&CE>— ^^ft&IB^-<^ K^itr 1 
OO/tg/ml-Cl^/^U 7X10 5 |/wel 1 T? 2 4 7^° 1/— b \Z. 
iSLfcc # N F#/<sUX<D 7X10 6 ^/w e 1 1 <E>JP|«£|ig 

^fcip^T37°CT-e 5-6 0P B ^y-lfhD t?$iJ^a bfc 0 i £ L 
Ts RPMI - 1 6 4 Ot&mz 1 0%FCS > 1 OraM HEPES, 2 0 mM L 
- % >\ 1 mM \f?V \f V V *7 A > 1 mM MEM^i&^T 1 % 



3) #fflj&#£#|4fa;l& 

nmmi<>xmmmmm&'K<>^ 0 m^mm co itx, el-4» 

ICHLA-A2 4 O 2/K b £r=i- ^53*^^8^^ i^—^A LT#£>;ft 
fcEL4-A2 4 0 2/K b $M&, EL4-A2 4 O 2/K b »^ 

£;ft6><E>&B/j&k£3. 7MBq/l0 6 fit 51 Cr7^U ^"7^ K^VW* 
1 0 0 ^ g /m 1 1 f$mmM Lfc (7^</H#|H| 2 H#RU ^^VWtffe 1 ^^fc 

KSrMl) o >f ^ ■ If h ci T^Mif* L7cj|$^%^ ^ ^ ^ ^ 
(E) £ LTI^» k #«OJt^T?^-r 5 riia!) 51 Cr!f!)- J* T 
20 (J. Immunol 1997; 159:4753) &H]!lU ^7*-? £fflJ3fttf>^?£t£&$j5£ 

Ufcc ^mSrl§ll6~l8tc:^i- 0 Mite^i^&^U #I^^^E/'Ttt:«r^-t- 0 

^ U X V n 5 r k W £> k fc o fc„ 



25 mm±<Dmm-*im&. 
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&5 t\<^tz.m&&m-fz>o 

5 Wmt^r : 3 l3HB«<DT 5 / W®m\i&fo'<rf<5' KT?*> 5 „ 

I2#!#-J§- : 4 fclfBtt<E>T ^ J WGm<0& 1 # B <£XaaT 5 7 S&^Stei? !> ^» 
S (Serk (Ala), 2-75y»M (Abu), T/Wdf-V^S 

(Argk ^v'yM (Lysh 3vV~^V^g (Orn) x Vf/HJ^gtS (Citk o 
-YV^aMt (Leu). 7x=;V77 = « (Phe) *fcf±T^^°7 ^y^I (Asn) 
10 M2#B©XaaT5/lftaSW[^n^aiS (Tyr) f^yi 

£ (Met)^?$>§ 0 

15 (Abu)t?fe5„ 

gs»-^ : 9 \z.wm<dt ^ y msmfi^^f- b*xhz> 0 

m^m^r 1 0 \cmm<DT s: ; m&&i<Dm 1 # b ^ / mmmi^^-^- 

mm (0rn)T-&3 o 

20 jS^J$# : 1 1 ^IBsgitDT ^ / 1 # B <DT % S S8»Stt V ^ 

(Cit)T'fc^o 

@fi#!#-5§- : 1 2 iaSt©7 ^ /^lE^Jte^c-^^- b*X«$>Z> 0 
m&m%r : 1 3 te|B*fc©T K / fiSE5Uf±^^^ KT?&5„ 
ga?!|#-J§- : 1 4 H:fB4fc<Z>T 5 / ggffi^JW^jEft'*:^ HT?*> 3„ 

25 m^m-^r : 1 5 ^fa^cor ^ s m&Mte&m^zf?- v*xh s 0 

ga#i#-§- : i 7 &:fB#©T ^ / mmpiom 1 # b <dt % s mmmn 
mmmm (Abu)-?***. 
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m& (0rn)-efc^ o 

WB&mUr : 2 1 ICIEST ^ / $®fi#|tf)fg 1#|<D7> </ SfeSStt^ hA- V V 
5 a£ (Cit)Tf*>5. 

mrnrn^- : 2 2 nnaffcor ^ s WEwrt-fr^^ k-c$>5„ 
io ia^j## : 2 6 ^is*^T 5 ; mmwfck&s*rr<f- H-e& 5o 
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it * (o m m 



1. 5£ : X-Y-Thr-Trp-Asn— Gin-Met -Asn-Leu (I2?IJ#-^ : 4) 

XFiSer, Ala, Abu, Arg, Lys, Orn, Cit, Leu, Phe'SfcteAsn&^l,, 



Ser- 


-Tyr- 


Thr- 


Trp- 


— Asn 


-Gln- 


-Met 


— Asn— 


Leu (ia#j#-5§- : 


5) , 




Ala- 


-Tyr- 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met 


— Asn— 


Leu (ia#]#-5§-: 


6) , 




Abu 


-Tyr- 


Thr- 


Trp- 


— Asn- 


-Gin- 


-Met 


— Asn— 


Leu (Mfi^lJ#-^: 


7> , 




Arg- 


-Tyr- 


Thr- 


Trp- 


— Asn- 


-Gin- 


-Met 


— Asn— 


Leu (gfi^JS-^- : 


8) , 




Lys- 


-Tyr- 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met 


— Asn— 


Leu (|B^II#-^-: 


9) , 




Orn- 


-Tyr- 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met 


— Asn— 


Leu (IB^lJ#-^: 


1 0) 


> 


Cit- 


— Tyr— 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met- 


— Asn— 


Leu (m^m^: 


1 1) 


> 


Leu- 


-Tyr- 


Thr- 


Trp- 


—Asn 


-Gln- 


-Met- 


— Asn— 


Leu (M^m-^: 


1 2) 




Phe- 


— Tyr— 


Thr- 


Trp- 


— Asn- 


-Gln 


-Met- 


— Asn— 


Leu (m^m-^: 


1 3) 


> 


Asn- 


-Tyr- 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met- 


— Asn— 


Leu (iB^IJS-^- : 


14) 


\ 


Ser- 


-Met- 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met- 


— Asn— 


Leu GE5H##: 


1 5) 




Ala- 


-Met- 


Thr- 


Trp- 


— Asn- 


-Gln- 


-Met- 


—Asn- 


Leu m^m^r : 


1 6) 





4 . I2?IJ#-5§- : 5 , 6. 7 , 8, 9, 10, 11, 12, 13, 14, 15*5 

5 . If 3&3( 1 ~ 4 V ^-ftifammv^zfT- K & a — F-f-<5 V X ? ^Hrf- F„ 
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i o . i *fcfa 2 wMflxr??- Fmte&mtim^?- \?t h l a- a 2 

1 2. ft^l*fcfi2l2tt^-7 P ^K^^^il^^K ( i:HLA-A2 
1 3. W^«3*fett4|^©^^Kd^^5*^^^KiHLA-A 
1 4 . fflft&K 1 ~ 4 v>-rtt*^iB^©-<^ Kx MsftJB 5 |Btt<^7K P ^ ^ 
IB«^^tJm^»s 6 V >f±|S*^ 1 2 £ fete 1 3 m&<D CTLt, m^Wfc 

17. *«:?&3»*7^tt^BH-5/ta?)©^5fe*Tf*>oTH WWSS 1 ~4 V^tt^ia 
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Ml 5 
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SEQUENCE LISTING 

<110> Haruo Sugiyama 

Chugai Seiyaku Kabusikikaisha 
Sumitomo Pharmaceuticals Co. , Ltd. 

<120> WTl-substituted type peptides 

<130> 663971 

<140> 
<141> 

<150> JP 2002-275264 
<151> 2002-09-20 

<160> 26 

<170> Patentln Ver. 2. 1 



<210> 1 
<211> 449 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Gly Ser Asp Val Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Pro 
15 10 15 

Ser Leu Gly Gly Gly Gly Gly Cys Ala Leu Pro Val Ser Gly Ala Ala 
20 25 30 

Gin Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala Tyr 
35 40 45 

Gly Ser Leu Gly Gly Pro Ala Pro Pro Pro Ala Pro Pro Pro Pro Pro 
50 55 60 

Pro Pro Pro Pro His Ser Phe He Lys Gin Glu Pro Ser Trp Gly Gly 
65 70 75 80 

Ala Glu Pro His Glu Glu Gin Cys Leu Ser Ala Phe Thr Val His Phe 
85 90 95 

Ser Gly Gin Phe Thr Gly Thr Ala Gly Ala Cys Arg Tyr Gly Pro Phe 
100 105 110 



WO 2004/026897 ^^PCT/JP2003/0 11974 

2/10 

Gly Pro Pro Pro Pro Ser Gin Ala Ser Ser Gly Gin Ala Arg Met Phe 
115 120 125 

Pro Asn Ala Pro Tyr Leu Pro Ser Cys Leu Glu Ser Gin Pro Ala He 
130 135 140 

Arg Asn Gin Gly Tyr Ser Thr Val Thr Phe Asp Gly Thr Pro Ser Tyr 
145 150 155 160 

Gly His Thr Pro Ser His His Ala Ala Gin Phe Pro Asn His Ser Phe 
165 170 175 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 
180 185 190 

Tyr Ser Val Pro Pro Pro Val Tyr Gly Cys His Thr Pro Thr Asp Ser 
195 200 205 

Cys Thr Gly Ser Gin Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp 
210 215 220 

Asn Leu Tyr Gin Met Thr Ser Gin Leu Glu Cys Met Thr Trp Asn Gin 
225 230 235 240 

Met Asn Leu Gly Ala Thr Leu Lys Gly Val Ala Ala Gly Ser Ser Ser 
245 250 255 

Ser Val Lys Trp Thr Glu Gly Gin Ser Asn His Ser Thr Gly Tyr Glu 
260 265 270 

Ser Asp Asn His Thr Thr Pro He Leu Cys Gly Ala Gin Tyr Arg He 
275 280 285 

His Thr His Gly Val Phe Arg Gly He Gin Asp Val Arg Arg Val Pro 
290 295 300 

Gly Val Ala Pro Thr Leu Val Arg Ser Ala Ser Glu Thr Ser Glu Lys 
305 310 315 320 

Arg Pro Phe Met Cys Ala Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys 
325 330 335 

Leu Ser His Leu Gin Met His Ser Arg Lys His Thr Gly Glu Lys Pro 
340 345 350 



Tyr Gin Cys Asp Phe Lys Asp Cys Glu Arg Arg Phe Ser Arg Ser Asp 
355 360 365 
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Gin Leu Lys Arg His Gin Arg Arg His Thr Gly Val Lys Pro Phe Gin 
370 375 380 

Cys Lys Thr Cys Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr 
385 390 395 400 

His Thr Arg Thr His Thr Gly Lys Thr Ser Glu Lys Pro Phe Ser Cys 
405 410 415 

Arg Trp Pro Ser Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val 
420 425 430 

Arg His His Asn Met His Gin Arg Asn Met Thr Lys Leu Gin Leu Ala 
435 440 445 

Leu 



<210> 2 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 2 

Cys Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 3 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
• Peptide 

<400> 3 

Cys Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 4 
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<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> Feature 

<223> Other information: Xaa at position 1 is Ser, 

Ala, Abu, Arg, Lys, Orn, Cit, Leu, Phe or Asn; 
Xaa at position 2 is Tyr or Met. 

<400> 4 

Xaa Xaa Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 5 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 5 

Ser Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 6 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 6 

Ala Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 7 
<211> 9 
<212> PRT 

<213> Artificial Sequence 



<220> Feature 
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<223> Other information: Xaa is Abu. 
<400> 7 

Xaa Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 8 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 8 

Arg Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 9 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 9 

Lys Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 10 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> Feature 

<223> Other information: Xaa is Orn. 
<400> 10 

Xaa Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



WO 2004/026897 



CT/JP2003/011974 



6/10 



<210> 11 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> Feature 

<223> Other information: Xaa is Cit. 
<400> 11 

Xaa Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 12 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 12 

Leu Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 13 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 13 

Phe Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 14 
<211> 9 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 



WO 2004/026897 
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Peptide 
<400> 14 

Asn Tyr Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 15 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 15 

Ser Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 16 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 16 

Ala Met Thr Trp Asn Gin Met Asn Leu 
1 5 

<210> 17 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> Feature 

<223> Other information: Xaa is Abu. 
<400> 17 

Xaa Met Thr Trp Asn Gin Met Asn Leu 
1 5 



WO 2004/026897 



8/10 

<210> 18 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 18 

Arg Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 19 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 19 

Lys Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 20 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> Feature 

<223> Other information: Xaa is Orn. 
<400> 20 

Xaa Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 21 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> Feature 

<223> Other information: Xaa is Cit. 



WO 2004/026897 
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<400> 21 

Xaa Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 22 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 22 

Leu Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 23 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 23 

Phe Met Thr Trp Asn Gin Met Asn Leu 
1 5 



<210> 24 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 24 

Asn Met Thr Trp Asn Gin Met Asn Leu 
1 5 



WO 2004/026897 




,PCT/JP2003/011974 
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<210> 25 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 25 

Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser 
15 10 15 

Ala Ser His Leu Glu 
20 



<210> 26 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Peptide 

<400> 26 

Ala Gin Tyr lie Lys Ala Asn Ser Lys Phe He Gly He Thr Glu Leu 
15 10 15 
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